Background: Approximately 1.2 million Americans are living with HIV, and about 50,000 new infections occur each year. People living with HIV (PLWH) have numerous medical and psychosocial needs that impact HIV disease progression and challenge treatment outcomes. Purpose: Using CDC's Program Collaboration and Service Integration (PCSI) framework, we examined strategies, challenges, and lessons learned from a local health department's efforts to institute PCSI to address the diverse needs of their patients with HIV. Methods: We captured case study data through: 1) semi-structured interviews with key program administrators, 2) analysis of program documents, and 3) site observations and review of clinic procedures. Results: Findings highlight the importance of co-locating services, partnering to leverage resources, and conducting cross-training of staff. Providing co-located services reduced wait times and enhanced coordination of care. Partnering to leverage resources increased patient referrals and enhanced access to comprehensive services. Staff cross-training resulted in more coordinated care and efficient service delivery. Conclusion: The results show that PCSI is essential for optimal care for PLWH. Incorporating PCSI was a vital component of the health department's comprehensive approach to addressing the multiple medical and support service needs of its HIV-infected clients.
Introduction
HIV-infected persons are faced with numerous medical and psychosocial concerns that present challenges to treating their HIV infection. With improved access to antiretroviral treatment that has prolonged the lives of HIV-infected persons, HIV is increasingly a chronic condition that can be effectively managed through safer behavior choices, strict adherence to treatment, and appropriate monitoring of HIV infection and other medical and social conditions (Gallant et al., 2011) . As treatment prolongs life, HIVinfected persons are faced with many of the same conditions that the general public experiences as it ages, such as heart disease and diabetes. Additionally, co-morbid conditions such as substance abuse and mental illness affect many HIV-infected persons across their life span, and can be further exacerbated by social conditions such as poverty and lack of housing (Aidala et al., 2015; Leserman, 2008; Riley et al., 2007) .
Psychosocial Factors
Mental health, substance abuse, and other psychosocial factors can play a substantial role in the HIV care and treatment outcomes of PLWH ( (Aidala et al., 2015; Zahari et al., 2010; Zaller et al. 2007; Altice et al., 2010; CDC, 2012) . Numerous studies document the association between psychosocial characteristics and HIV disease progression (Cole, 2008; Ironson & Hayward, 2008; Ickovics et al., 2006) . Psychosocial factors such as stress, trauma, and depression have been linked to declines in CD4 cell count, increases in viral load, and mortality among HIV-infected persons (Lee et. al., 2015; Altice et al., 2010) . Studies evaluating receipt of mental health and substance abuse treatment services have shown increased entry into primary care, as well as improved clinical retention for HIV-positive patients (White et al., 2014; Lee et al., 2015) . An integrated approach to addressing the multiple needs of PLWH, particularly mental health and substance abuse needs, should be a major component of comprehensive HIV care and treatment services (White et al., 2014; CDC, 2012) .
Stable Housing
Housing instability has been linked to reduced treatment effectiveness, impacting medication access and adherence, sustained viral suppression, and engagement in risk behaviors for HIV transmission (Aidala et al., 2015; Riley et al., 2007) . It is estimated that approximately half of all PLWH will need some type of housing assistance over the course of their infection (Aidala et al., 2007; Shubert and Bernstine, 2007) . Systematic reviews have found that housing stability is positively associated with increased HIV medication adherence, utilization of health and social services, improved health status, and decreased HIV risk behaviors (Leaver et al., 2007) . Receipt of housing assistance has also been shown to be predictive of linkage and retention in care (Aidala et al., 2015; Aidala et al., 2007) . Studies support case management, housing, and transportation resources, which have been associated with enhanced linkage and retention in HIV primary care by facilitating initiation of antiretroviral therapy (ART) and improved medication adherence (Aidala et al., 2015; Evans, 2006) .
HIV as a Chronic Disease
With an increasing focus on HIV as a chronic disease, strategies such as self-care and chronic disease management present potential benefits for PLWH (Swendeman et al., 2009) . Studies particularly note the importance of exercise and proper nutrition for PLWH (Carter et al., 2015; O'Brien et al., 2010) . In studies assessing the benefits of aerobic exercise, findings show potential increases in CD4 count, enhanced cardiopulmonary health, and heightened psychological well-being (O'Brien et al., 2010; Nixon et al., 2005) . Studies also encourage adequate dietary intake of micronutrients (i.e., vitamin D3, zinc, copper and selenium) for PLWH, citing reduced risk of HIV disease progression, morbidity and mortality (Mahlungulu S. et al., 2007; Carter et al., 2015) . Additional research is needed to further examine the effect of such strategies on treatment outcomes.
Program
Collaboration and Service Integration Program collaboration and service integration (PCSI) is a framework for organizing and blending interrelated health issues, activities, and prevention strategies to facilitate a more comprehensive delivery of services (CDC, 2012) . A recent Institute of Medicine (IOM) report asserts that a "comprehensive, multidisciplinary approach is needed for HIV/AIDS services due to the complexity of issues implicated in the health of individuals with HIV/AIDS" (IOM, 2011) . Over the years, there has been an increasing shift in collaboration and integration of prevention services related to HIV, other sexually transmitted diseases (STD), viral hepatitis, and tuberculosis (TB) in the United States, as these diseases are synergistically interacting epidemics, or syndemics (CDC, 2009). For PLWH or persons who are at risk of HIV acquisition, examples of these interactions include, increased risk of HIV acquisition among persons with STDs; common risks and modes of transmission for HIV, viral hepatitis and STDs; and TB as an AIDS-defining opportunistic infection which can accelerate HIV progression (CDC, 2009) .
CDC defines program collaboration as a relationship between two or more entities that is mutually beneficial, and involves a sharing of resources, common goals, responsibilities and successes (CDC, 2009) . Program collaboration can result in better service integration at the person level, but this is not an absolute consequence. Service integration is defined as a mechanism of service delivery that aims to provide services from multiple programs that appear seamless to clients due to reduced administrative barriers (CDC, 2009) . Three levels of service integration, include: 1) nonintegrated services, where services are provided for a single condition; 2) core integrated services where two or more CDC-recommended services are integrated into clinical care; and 3) a comprehensive set of best and promising evidence-based practices integrated into health and social services (Spencer et al., 2013) .
Integration of services is particularly important to ensure access to comprehensive care and prevention. CDC proposes multiple levels of service integration at the client-provider interface that allow jurisdictions to increase efficiency and reduce redundancy and missed opportunities for prevention and treatment. Multiple levels of service integration also increase flexibility of responses to evolving epidemics by enabling partners to adapt or modify policies, and increase control over operations by using local information derived from surveillance, program data, and key performance indicators (CDC, 2009; CDC, 2012) . A transition of the HIV health care model from one that focuses solely on management of HIV infection to a more holistic approach that provides comprehensive services addressing the array of physical and psychosocial needs of individuals is consistent with the PCSI framework (Sackoff et al., 2006) .
Current Study
During the process of updating CDC's "Recommendations for HIV Prevention with Adults and Adolescents with HIV in the United States," we began examining the importance of an integrated approach to addressing the multiple medical and support service needs of PLWH. Using CDC's PCSI framework, this study presents an overview of a local health department's efforts to incorporate program collaboration and service integration in their care and prevention services for PLWH. It is intended to provide lessons learned and a potential model for other health departments considering greater collaboration and/or integration of services. The specific purpose of this study is to: 1) examine the extent to which a local health department implemented PCSI in its current program to address the diverse needs of their HIV-infected clientele, 2) compare the program to CDC's PCSI model, and 3) describe some of the key strategies, challenges, and lessons learned from the implementation of PCSI.
Methods

Study Design
To examine the practical implementation of PCSI within a public health setting, we conducted a case study of a local health department funded in January 2012 under CDC's new health department program, PS 12-1201, "Comprehensive HIV Prevention Program for Health Departments." The Fulton County Department of Health and Wellness (FCDHW), located in the high HIV prevalence jurisdiction of Atlanta, Georgia, was the focus of this case study due to its establishment of a holistic approach to delivering services to individuals with HIV, STD, and/or TB infection. From June-July 2012, we conducted semi-structured interviews with eight key informants involved in the restructuring of communicable disease services at FCDHW. Using a convenience sample, efforts were made to include perspectives from the state, county, and federal levels. In addition to key informant interviews, a content analysis was conducted of programmatic documents used during the restructure.
Study Site
FCDHW's program illustrates a public health system responding to the diverse service needs of PLWH through enhanced integration of prevention, care, and treatment services; with a particular focus on ensuring adequate treatment for both physical and mental health conditions (Tambe et al., 2008) . FCDHW is a full-service local health department that serves on average approximately 60,000 patients per year and 240 patients each day (FCDHW, 2012 (FCDHW, 2012) .
Interview Participants
The inclusion criteria for the key informant interviews were that participants had been involved in the conceptualization and/or implementation of plans to restructure services at FCDHW from 1999 to 2012. Key informants selected at the county level included program administrators and staff, including data managers involved in the integration of data collection and management efforts. State level participants included the PCSI coordinator and state HIV/AIDS coordinator engaged during the restructure. Also, the CDC project officer for the state of Georgia participated to offer insights from the federal level.
Interview Questions
We developed an interview protocol using CDC's PCSI framework, Essential Public Health Functions and Potential Collaboration Strategies among Programs (CDC, 2009). We asked semi-structured questions examining how PCSI was incorporated in program efforts, including: 1) How were services integrated to improve efficiencies, 2) How were community partnerships developed and mobilized to increase access to needed services, 3) What policies and procedures were put in place to ensure sustained delivery of coordinated services, and 4) What were challenges and/or facilitators to successful PCSI implementation?
Procedures
The study protocol was reviewed and approved by CDC and Fulton County officials prior to collecting data. Semi-structured interviews were conducted both in a group and individual format, over the phone and in-person at Fulton County's Aldredge Health Center and HIV primary care clinic. The first interview occurred in person and included key program administrators. At this time the initial interview protocol was used to guide the discussion. Based on responses from the first interview, additional key informants (i.e., data analyst, state contacts) were identified and asked to participate in the study. Questions for the additional interviews were built upon the initial protocol questions and responses. Due to resource constraints and scheduling challenges, some interviews were conducted via phone. Individual interviews were conducted with some staff due to the specialized nature of the questions (i.e., data collection).
Interviews were conducted by the primary author, a CDC health scientist, and two additional CDC scientists. Some questions asked over the phone were asked again in-person if further clarification was needed, which allowed interviewers to compare responses, find any discrepancies, and obtain explanations of differences. Written notes were taken throughout the interviews, and content was grouped into thematic categories, and then compared to elements in CDC's PCSI framework. Interviews were not taped so notes were not captured verbatim. Findings were reviewed and discussed by the three CDC scientists to confirm the analysis and resolve any discrepancies. Data collection methods were intended to maximize accuracy of responses.
Content Analysis
To triangulate data sources and inform the interview responses, we examined key programmatic documents used during the planning and implementation of FCDHW's restructure. The goal of this analysis was to identify evidence of programmatic efforts supporting collaboration and/or service integration. We identified 17 documents used from 1999 to 2012 showing evidence of PCSI, including: internal reports and correspondence to staff; public communication materials; guidance documents; organizational and clinic flow charts; data collection tools; and community resource lists and partner referral protocols. Documents were analyzed specifically for evidence of: 1) community partnerships and/or collaborations with service providers, and 2) changes in programmatic priorities, policies and procedures (i.e., referral protocols) facilitating greater collaboration and/or service coordination. See Table 1 for a list of documents used in the analysis. 
Interview Results
Emerging Themes
Three overarching themes emerged from the interviews, including, the importance of:1) a holistic approach to treating HIV infected clients, 2) partnering to leverage resources, and 3) increasing efficiencies in service delivery. These factors were identified as key to ensuring HIV-infected clients received optimal care and support services. To increase FCDHW's reach and enhance its capacity to provide comprehensive services to patients, program staff and administrators noted the establishment of numerous formal relationships with a variety of service providers, including community-based organizations (CBOs), federally qualified health centers, correctional facilities, and substance abuse and mental health care facilities. For example, program staff spoke extensively about FCDHW's ongoing partnership with the nonprofit organization, AID Atlanta, an organization which provides support services through case management, housing, and employment assistance programs. Case managers from AID Atlanta are made available onsite at FCDHW's clinics to ensure patients with support service needs are able to easily access services and to enhance coordination among services and providers. Program staff also mentioned working with substance abuse agencies throughout Atlanta to provide referrals to inpatient treatment services; while less intensive counseling was available onsite.
A Holistic Approach to HIV Treatment
Additionally, program administrators reported that FCDHW partners with health centers and community-based organizations to conduct prevention activities and provide screening and treatment services in the community. According to interviewees, FCDHW's mobile van program has been a valuable asset in partnering with other agencies to conduct outreach activities and provide accessible services throughout the city of Atlanta. This program has brought services to communities lacking resources, extending FCDHW's reach to vulnerable populations, and addressing common transportation barriers faced by individuals in need of services. Also, interviewees noted that FCDHW's current collaboration with the correctional system, has further extended their reach and enhanced their ability to provide counseling, communicate prevention messages, and discuss linkage to care opportunities with inmates awaiting release. Through this partnership, FCDHW is able to facilitate better continuity of care for HIV, STD, and TB services following incarceration. Table 2 provides a historical assessment of the elements of FCDHW's previous and current approach to program collaboration, and the critical success factors and impact of their current efforts.
Creating Efficiencies through Service Integration "Now HIV-infected patients can be treated in either clinic for HIV, STDs and TB and can start treatment the same day." -Program administrator
Service integration was central to minimizing duplication of services and increasing efficiencies in service delivery. Administrators noted that prior to 1999, separate TB, STD, and HIV programs made it difficult for clients with co-morbid conditions to easily access needed services. Patients with multiple conditions were subject to separate registration or intake procedures for each condition, and would be referred to separate clinic locations for screening and treatment services in other disease areas. For example, an HIV-infected person visiting the HIV primary care clinic would be referred to the STD clinic for STD screening and treatment services, subjecting them to additional wait times, assessment procedures, and scheduling of clinic visits. Currently, all of these services are integrated within the HIV primary care setting.
In addition to currently integrated HIV, STD, and TB services, staff noted that numerous specialized medical and support services are also available to patients onsite. Mental health and substance abuse specialists are available to counsel patients as needed, and case managers are onsite to ensure access to housing, employment, transportation, and other needed assistance. Program administrators also reported that FCDHW has made significant efforts to incorporate the medical home model of care into its service delivery system to increase efficiencies (ACA, 2010) . This involved instituting a policy ensuring that one client is paired with one primary doctor throughout the course of their care, to maintain continuity of care and better coordination of multiple services received by clients. See Table 3 for example quotes corresponding to the emerging themes.
Comparison to CDC's PCSI Model
We compared FCDHW's program to CDC's PCSI model. Because of its current delivery system, FCDHW's program best represents level three of CDC's integration model due to its array of co-located services, including onsite:1) HIV, STD, and TB screening and treatment; 2) mental health, psychosocial, and support groups; 3) substance abuse treatment; 4) case management; 5) health education and risk reduction counseling; and 6) dental services. The services provided by FCDHW extend beyond the core integrated services that CDC recommends for level 2 programs, such as HIV testing, chlamydia screening, and the provision of hepatitis B vaccines in clinical, non-clinical, and correctional settings. FCDHW staff work to ensure that individuals seen in the TB and STD clinics are able to access needed HIV prevention services such as HIV testing and risk-reduction counseling onsite. Likewise, individuals visiting the HIV primary care clinic can access STD and TB treatment and prevention services, eliminating the need for additional scheduling of appointments, and reducing the chance of loss during referral.
The availability of a variety of services in one clinic location reduces wait times, the need for separate intake procedures, and also allows for better tracking and coordination of patient care (CDC, 2009 ). Many of these services can be accessed the same day, enhancing the ability of individuals to access multiple services during one clinic visit without having to address transportation or other barriers to returning to the facility for additional visits. Table 4 provides a historical assessment of the elements of FCDHW's previous and current approach to service integration, and the critical success factors and impact of its current efforts "Each of the three programs had their own surveillance systems that didn't talk to each other. Now, we are working to pull all data together from HIV, STD, and TB services through one comprehensive system." (Data manager)
"We have pharmacists on staff, and we're working to identify linkage coordinators and patient navigators to ensure clients access all the services they need." (Program staff) "61% of our patients are co-infected." (Program administrator)
"About 37% of our clients with HIV have a mental illness and about 40% have a drug problem." (Program administrator) Leveraging resources through program collaboration "In the HIV primary care clinic, patients get a chance to get mental health and substance abuse services onsite. We also have a MOA with seven substance abuse programs in the Atlanta area." (Program administrator) "We contract with dental services and case managers onsite to refer clients to housing, financial assistance and nutrition services." (Program administrator) "We work with health centers to do education, and work with colleges where we get requests to go out and educate. We actually have a HIV clinic at Morehouse college."(Program staff) "We even do testing and education in jails. Now, the county's doing Skype with jail inmates--A camera's in the exam room to interview patients before they're released. This helps connect them to care outside." (Program administrator)
Creating efficiencies through service integration
"We realized that 34% of our HIV infected clients were not keeping their appointments so we needed to come up with a way to make accessing services easier." (Program staff) "Having standard operating procedures in place was so important so that everybody was on the same page." (Program staff) "Now, HIV infected patients can be treated in either clinic for HIV, STDs and TB, and can even start treatment the same day." (Program administrator) "Initially there was 200 staff operating in 3 silos. Now we've downsized to 103 staff in the integrated program." (Program administrator) "One big challenge was our data systems and electronic health records. We're working to consolidate data collection efforts across all of our programs."(Data manager) Evidence was further apparent in internal documents establishing memoranda of agreements (MOAs) with seven substance abuse agencies throughout the Atlanta metropolitan area to provide appropriate referrals to in-patient treatment programs for patients requiring longterm, intensive, substance abuse services. This was further displayed through program guidance documents describing appropriate referral protocols and procedures for these services.
Clinic flow diagrams also showed that FCDHW enhanced service integration to minimize duplication of services and increase efficiencies in service delivery. These charts displayed the recommended flow of clients with co-morbid conditions through the HIV primary care clinic, indicating areas of integrated service provision. Specifically, documents showed areas where STD and TB services are currently delivered onsite in the HIV primary care clinic, limiting the need for referral to STD or TB clinics and reducing the potential for loss to follow up.
Discussion
This case study contributes to the current literature by highlighting specific strategies local health departments can use to enhance the provision of comprehensive services to HIVinfected clients. There are few case studies in the literature showcasing practice-based strategies public health organizations can implement to enhance collaboration and integration of services. This study provides specific approaches to establishing a delivery system where patients can access needed services efficiently, with reduced administrative barriers and enhanced coordination of care. It also showcases the value of collaborating with an array of community entities to leverage resources to address the diverse needs of HIVinfected clients. When compared to CDC's PCSI model, FCDHW's program represents a high level of integration due to the availability of numerous co-located services, extending beyond the core level of services recommended by CDC.
This case study also identified key lessons learned, highlighting major facilitators and challenges to successful PCSI implementation. The importance of: a) establishing clear goals and objectives for implementing PCSI efforts, b) establishing clear and consistent standard operating procedures (SOPs) to guide program efforts, c) incorporating ongoing cross-training of staff in multiple disease areas (i.e., HIV, STD, TB); d) conducting ongoing assessments of staff strengths and abilities, and e) gaining continuous feedback and buy-in from staff during the restructure, was made clear through interviewees' discussion of facilitators of PCSI implementation.
Some of the challenges noted were: a) staff resistance to change, b) extensive time required to cross-train staff and develop detailed operational procedures, and c) the lack of adequate space for the integrated program. FCDHW continues to work to address ongoing implementation issues, such as integrating surveillance systems, identifying additional space to provide comprehensive services, and balancing incoming referrals from CBOs.
Limitations
The limitations of this case study include our inability to conduct a comprehensive evaluation of the program due to resource constraints, thereby, limiting our capacity to comment on program effectiveness. Also, the results were primarily based on program administrator feedback, clinic observations, and review of program planning and communications documents. Thus, there was limited analysis of resources external to the program to corroborate evidence.
Also, while confounding factors were not assessed, factors that potentially affected the study include: recall bias, policy changes over time that impacted the program, programmatic restructuring and priorities, fluctuations in funding resources, and changing organizational leadership staff. The findings of this case study are not generalizable to other programs due to these limitations; however they serve as lessons learned for programs considering implementation of PCSI.
Conclusions
The FCDHW serves as an example of enhanced program collaboration and service integration within a local public health department setting. FCDHW's experience, including the lessons learned and challenges encountered, can inform the efforts of similar county or state level health departments contemplating incorporating PCSI into their current efforts. This example is particularly relevant to public health systems serving high HIV prevalence areas, and systems with large numbers of HIV-infected clients with complex medical and support needs.
Future studies exploring the role of collaboration and service integration within a local public health department setting could compare two or more different models of collaboration and service integration within a community and describe perceived benefits and burdens from the patient and the service providers' perspective. Depending on the needs of the local community seeking care and treatment from the local health department, different types of non-HIV related services may have varying levels of benefits observed and/or burden imposed on the service provider as well as the patients.
